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Introduction
The need for continuing professional development (CPD) in both the UK and Ireland has been recognised by the construction sector (Latham, 1994; Egan, 1998 and Forfas, 2003) . A key driver in addressing the issues identified in many of these studies has been the recognition that learning and training are key elements in delivering these construction projects. There is a need to review the nature of education and training available to project managers in the construction industry (Ellis et al., 2004) .
CPD can be considered as the planned acquisition of knowledge, experience and skills and the development of personal qualities necessary for the execution of professional and technical duties throughout a constructional professional life, encompassing both technical and non-technical matters (Wall and Ahmed, 2004) . CPD can take a number of formats ranging from formal to informal and from traditional based instruction to 100 per cent online CPD learning (Wall et al., 2006) . Recognition exists within professional bodies for both formal and informal methods of learning. Figure 1 outlines the formats that CPD can take.
While organisations are faced with increasing costs needed to train employees in today's high technology environment, educators are attempting to develop new training and teaching methods that will provide optimal transfer of learning and allow for complex skill acquisition (Andreas, 2004) . This also adds pressure on educators and curricular developers to bridge the gaps between academia and industry, which is often proven uneasy, particularly in view of the rapid changes due to the arrival of new technologies.
Technology integration in learning
There is no definitive agreement on what e-learning is and on terminology used to describe the use of technology in learning (Romiszowski, 2004) . E-learning extends beyond the classroom and consists of material and communications over the internet directly to the learners' computer (Mitchell and Honore, 2007) . Romiszowski (2004) found more that 50 different definitions of the term. From this research Romiszowski developed what he terms a "structured definition of e-learning". The framework developed is as illustrated in Table I .
This framework emphasises that e-learning may be either a solitary individual activity or a collaborative group activity where both synchronous and asynchronous communication can take place or a combination of all of these. There are a variety of technology levels, tools, frameworks and architecture systems available to the developer of a CPD programme (Ismail, 2002) . One of the most significant changes in education in the more recent past has been the increased availability of information and communication technologies (ICT) at work, school and at home (Condia and Livingston, 2007) . Given the increasing evidence that ICT and the internet are transforming much of society, there is little reason to believe that it will not be a significant transformative innovation for higher education in the twenty-first century (Garrison and Kanuka, 2004) . Forms of CPD learning that exist ECAM 15,2 Zhang et al. (2004) stated that it is important to realise that there are advantages and disadvantages with traditional versus e-learning in delivering learning. These are summarised in Table II .
Blended learning
The term blended learning has been widely adopted to depict combinations of face-to-face and technology-based learning (Stubbs et al., 2006) . No two blended learning designs are identical, which introduces the great complexity of blended learning (Garrison and Kanuka, 2004) . Blended learning offers institutions the opportunity to engage in using technology in conjunction with traditional delivery to offer learning. Blended learning at its most basic level is "the thoughtful integration of classroom face to face learning experiences with online experiences" (Garrison and Kanuka, 2004, p. 96) . Blended learning is balanced learning with this balance achieved by the combination of classroom instruction with self-paced instruction that is delivered over the internet (Voci and Young, 2001 
Continuing professional development
This emphasis on blended learning forces advocates of this approach to address key questions about the mix of communication channels and activities required to achieve desired learning outcomes (Stubbs et al., 2006) . Martyn (2003) proposed the "Hybrid Online Model" in response to the need to integrate the best characteristics of on-line learning with the interactivity of that traditional face-to-face classroom instruction offers. Figure 2 is a visual representation of this model. Martyn (2003) suggests that there are seven principles of good practice that should be included in the delivery of a programme, outlined in Table III . Martyn (2003) cited a two year study by Thompson Learning of 128 learners from both industry and higher education using blended learning and found that learners performed tasks 30 per cent quicker and 41 per cent more accurately than the online only group. In a more recent survey conducted by Brandon Hall of more that 150 learning professionals in 2007, the vast majority of respondents stated they believed that a blended learning strategy produced better learning outcomes that either face-to-face training alone or e-learning alone (Clarey, 2007) . The challenge therefore for educational institutions is to establish a framework that may be deployed to deliver blended learning CPD.
The embracing of e-learning and blended learning by educational institutions A review of project management education literature highlights that there is an increasing interest in distance and remote delivery of training to satisfy the needs of the lifelong learner (Ellis et al., 2003) . Research carried out by Zemsky and Massy (2004) and DG Education and Culture of EU Commission (2004) illustrate that there are different models that educational institutions are embracing with respect to incorporating e-learning into curriculum. According to Zemsky and Massy (2004) the adoption of e-learning follows the classic S-curve for technology adoption. In a This study identified four key obstacles and challenges to higher level institutions in their development and progression towards extending the use of ICT and e-learning in the delivery of programmes. These are:
(1) Moving from enthusiastic individuals driving initiatives to the integration of ICT becoming part of the higher-level institute culture. For most higher level institutes this is inhibited by a combination of the lack of a coherent and comprehensive management approach to integrating ICT coupled with a degree of resistance to change in the higher level institutes. (2) Lack of knowledge. Many academic staff lack knowledge concerning the potential of ICT and new ways to use it. (3) A shortage of ICT resources. The study identified a shortage of high-quality ICT-based teaching material. This is a natural consequence of the generally early stage of development of ICT use in higher-level institutes identified in the study. The report called for greater incentives to undertake such developments and for cooperation aimed at spreading these costs. (4) Regulations should be defined. The legal issues concerned with intellectual property rights and payment systems focused on increasing the sharing and re-use of learning resources needs to be addressed.
In the past large investments in technology based initiatives in education have had less than satisfactory results (Harden, 2002) . Harden (2002) cites the UK where there were disappointing results with the Computers in Teaching Initiative and the Teaching and Learning Technology Programme, stating that one reason for this failure has been the overemphasis on the technology without giving proper attention to the educational issues. Alexander (2001) states that while much of the focus in e-learning has been around the level of technological delivery strategies, other issues such as staffs' conception of learning and understanding of how students learn, teaching strategies appropriate for use with e-learning and the need staff development opportunities need to the factored into any developments.
There is a general recognition that for educational institutions there are a series of distinct stages and obstacles that need to be overcome in integrating e-learning into traditional educational programmes. Most of the challenges and obstacles that need to be addressed revolve around the staff in educational institutions.
Staff issues in deploying e-learning
The prevalence of online distance education courses requires management, technical support and teaching staff to face new challenges and make new decisions. With the ECAM 15,2 growth of e-learning in education and learning settings tutors and teachers are required to develop and teach online modules with respect to the areas of course management and design, delivery method, student communication media, creation of an engaging learning environment, assessment, and use of new technologies (Vrasidas and Zembylas, 2004; Kosak et al., 2004) . Delivering distance learning can involve a host of teaching and learning practices that can offer convenience for students but may be far more labour intensive for staff in higher level institutes including; creating courses, maintaining chat rooms, responding to students queries by email around the clock along with the new expectations of students on these programmes including "anytime, anyplace learning", "round the clock availability of instructors" and "24/7 advising" (Alexander, 2001; Levine and Sun, 2002) .
Wall and Ahmed (2007) highlight some of the challenges that educational institutions face when attempting to move from traditional delivery of programs to a totally online program including virtual simulations and emphasise that it can be a costly exercise to develop online resources. It is difficult to see a scenario where institutions can progress from traditional to totally online delivery without progressing in a series of steps. There is an emerging trend extolling the virtues of blended learning (Wall et al., 2006) . It is in the context of these challenging issues that Waterford Institute of Technology (WIT) has deployed a new blended learning programme addressing the lifelong learning needs of project managers in the Irish construction industry.
Irish construction industry overview
The construction industry is a key economic driver for both the Irish and British economies. In 2005 it was estimated that the Irish construction industry was worth almost e32 billion with the highest ratio of people employed in the European Union at approximately 1 in 8 people (Central Statistics Office, 2006) . The increasing complexity and scale of projects has fuelled the demand for project managers with specific knowledge and skills.
A summary of the current providers of project management education in Ireland is presented in Table IV .
Waterford Institute of Technology
Waterford Institute of Technology is a third level institution in the south east of Ireland that offers programmes up to doctorate level. In the construction area it has a number of undergraduate programmes including civil engineering, construction economics, construction management and architecture, similar to other educational institutions in Ireland and internationally. All of the programmes delivered prior to the establishment of the new programme use a traditional instructor led model. This programme was a new departure for Waterford Institute of Technology.
While it is recognised that there are a number of existing programmes in this field, the proposed MSc Construction Project Management with its combination of traditional and web technologies makes this unique in an Irish context. The structure of the new programme is unique to construction related post-graduate education in Ireland in that it involves a mixture of "distance learning" and "traditional learning" techniques in the completion of the various subject modules. The module titles and the credit points for each module are outlined in Table V .
Continuing professional development
To ensure that participants would meet deadlines and remain motivated, computer-mediated communication was used to post notes, discussion items and online material on the learning management system (LMS). Figure 3 illustrates schematically the typical approach used in the delivery of each of the modules. Participants attended for formal instruction for approximately 120 hours over each of the two years of the programme. Coupled with this, voice over IP communication (using Skype, a freeware solution) was used by participants and some tutors on the programme to facilitate peer-to-peer and instructor to participant synchronous communication. The MERIT Simulation, supported by Loughborough University, Institution of Civil Engineers and Construction Skills in the UK was integrated into the programme successfully (Wall and Ahmed, 2007) .
Research methodology
This pilot programme was launched in Waterford Institute of Technology in September 2005. To date 15 people have participated on this pilot programme. The average age of the participants has been 30 years old with an average of over 10 years of construction industry experience. The group were asked to complete a detailed questionnaire that looked at a number of issues including, background, qualifications to date, IT ability and technical competence, motivation to undertake CPD, effort made as part of the programme to study and an evaluation of the programme under a number of headings. Separately each individual was further interviewed to get a deeper understanding of participants' thoughts on these various issues.
When participants were asked to rank the key elements that an educational institution and on-line educator should take account of when delivering a programme Table VI highlights the rankings.
As one might expect, the creation of effective online resources is a key component in the delivery of these types of programmes. This table highlights the importance for both educational institutions and instructors on these types of programmes of being cognisant of the circumstances of participants. This is vital as these individuals undertake programmes of this nature while continuing to undertake a full time job and balance family and other personal commitments. In business terms is it the equivalent of understanding the customers' needs. As people learn differently and engage with e-learning resources differently, a "one size fits all" approach to the creation of resources will not necessarily work.
Participants were asked to rank a list of 16 aspects of the programme, with 1 indicating the most important through to 16 as least important. Table VII outlines the ranking of the various factors participants were asked to evaluate.
The results of this ranking highlight that the most important feature, by quite a margin, was the quality of the classroom instructional element. Other key factors that contribute to the success of the programme are the overall quality of instruction, access to staff and the quality of delivery of online instruction. From this a key aspect that will determine the success or otherwise of any blended learning initiative is the staff involved. The quality of instruction factors, access to staff, responsiveness of staff, Use of ICT Most construction professionals in today's working environment are required to use ICT facilities as part of their everyday activities. When deploying technology enabled learning therefore, using technology as part of the delivery of learning addressing CPD requirements need not necessarily present a significant challenge. Participants were asked to rate from never used through to excellent their ability to use a number of ICT technologies. Table VIII illustrates the breakdown of the expertise of the participants in terms of ability to use ICT. Table VIII highlights that the participants did not have difficulties in overall terms in using word processing, spreadsheets, email, mobile devices or voice over IP technology. This information would tend to support the thinking that most people in the construction industry have a reasonable level of technical ability in using a range of technologies, many which can be used in a learning context. It highlights that participants have some expertise in a range of potential instructional technologies that can be integrated as part of the deployment and that this can be used to the benefit of all in deploying blended learning CPD.
Participants were asked to indicate the number of hours that they use information and communication technology (ICT) as part of their work, leisure and learning activities. Table IX gives this breakdown of the use of ICT in a work, leisure and learning situation. Interestingly enough 53 per cent of participants used ICT for over 25 hours as part of their working week with a further 27 per cent using ICT for at least 21 hours per week. That is the equivalent of 2 days out of the standard working week. The remaining 20 per cent used ICT for at least 11 hours per week as part of their working circumstances. When taken in conjunction with the findings in Table VIII it is not surprising that most profess to a reasonable expertise in the use of many ICT technologies.
Participants, when asked how many hours per week were spent using ICT for leisure purposes, indicated that they dedicate much less time using ICT for leisure activities. Given the work and personal commitments of these individuals it is not surprising to see that participants use ICT for leisure much less frequently. When questioned about the use of ICT as part of learning, 27.5 per cent indicating that they use ICT for learning at least 16 hours per week. On average participants use ICT for almost 13 hours per week as part of learning.
Role of instructor
Participants were asked to evaluate the role of the instructor. It is the case that the instructor has to fulfil a more varied role that may often be the case in traditional instruction. Participants of the programme were asked to evaluate the importance of the educator as a motivator, facilitator and instructor. When asked about this, the participants were asked to rank from 1 (not important) to 5 (very important) the three key aspects in the role of the educator in the delivery of a blended learning programme, based on their experiences of the programme. The breakdown of the ratings is given in Table X . When considering the role of the educator as a motivator, 27 per cent indicated that the motivational aspect of the educator was very important and a further 27 per cent indicated that it was important. When questioned on the role of the educator as a facilitator, 40 per cent indicated that the educator have a very important role to play as a facilitator. This supports the hypothesis that as part of lifelong learning, collaboration has a key role to play and the educator has to recognise this in executing their job. When questioned about the instructional role of the educator, 73 per cent indicated that it was either important or very important with a further 27 per cent stated that the instructor has a moderately important role to play in the delivery of a blended learning programme. Feedback from participants on the programme, highlighted that the integration of social events while participants were at traditional instructional events worked extremely effectively. It helps to break down barriers and establish networks of contacts. As a result, when an instructor asks for contributions in an online environment, participants are more likely to share their thoughts and work as they have already established a relationship with both their instructors and their peers, encouraging collaborative learning.
Discussion
As stated by Pailing (2002) blended learning may bring about major changes in the way educational material is designed, developed and delivered to people who want to access learning but have other constraints that affect the process of learning. This case study highlights clearly the importance that the instructor and classroom instruction has to play in the delivery of blended learning. The importance of planning informal events while participants are together for formal instruction should not be underestimated.
The findings from this case study indicate that using ICT is not a barrier to people engaging with the blended learning programme. For people in the construction industry, the ability to use ICT fluently and confidently is essential in performing their roles in a busy workplace. In the delivery of CPD it is important to recognise that all learning does not have to be formal. Informal learning opportunities can be very useful as it allows for Continuing professional development learning from peers and allows for further networks to be established. For different modules, there may be differing, yet appropriate, instructional methodologies. For example, when delivering the finance and project management modules as part of the programme, it was found that very different instructional methodologies were used. As the group were from a non-financial background, the instructional methodologies used were much more traditional in the financial module. In the project management module, as all participants worked as project managers at different levels in the construction industry, it was found to be more appropriate to use problem based learning methodologies. Hence it is not surprising to note that the feedback on the MERIT simulation game used on the programme was positive (Wall and Ahmed, 2007) . Harvey and Beards (2004) in a review of e-learning in Scottish further and higher education found that it is vary easy to do e-learning badly and this way more likely to happen if technology and not pedagogy is allowed to drive the process. Developing and deploying an initiative to develop and deliver CPD addressing the continuing learning needs of construction professionals can be a challenging task, which can consume considerable time and resources without any guarantee that the outcome will be successful. The creation of effective online resources, also identified as important, is a complex challenge that educational institutions and educators continue to face. There is no "cookbook" for the blend (Rossett et al., 2003) . The issue becomes then how to configure this blend. Rossett et al. (2003) propose possible approaches based on the content stability or volatility and the time available for development. On the basis of the analysis of the pilot study, Table XI outlines a proposed framework for deploying construction CPD through identifying milestones, by looking at key aspects, suggesting possible activities to be undertaken to address the key aspects identified and identifying the possible benefits for each aspect.
Much of the research into deploying e-learning initiatives suggests that it is a complex undertaking and that educational institutions are at various stages in the development and deployment of technology facilitated initiatives. This proposed framework is based on the research carried out in WIT in deploying a new blended learning CPD programme where there was no prior experience. It suggests that through appropriate planning and through scoping out the key aspects that were identified as part of this initiative a template is postulated that may be embraced by other educational institutions that wish to deploy these types of programmes.
The importance of creating effective online resources is a challenge that educational institutions must address from a strategic perspective, as staff and educational institutions are further challenged to create effective online resources. Given that for many instructors on these types of programmes the appropriate structures are not always be in place and management may not be aware or afraid of the resource intensive nature of creating online resources, becoming more innovative in terms or reward systems or support structures needs to be addressed. and educational institutions in integrating technology to facilitate motivation, progress monitoring and achievement. With new technologies and the changing funding mechanisms being employed in higher education, staff are also required to embrace new roles and responsibilities. The blended learning framework proposed may be both formal and informal, technology or people based and either independent or genial. The balance will ultimately be defined by the preferred learning style of the individual participants and the interaction of the instructor and the participants.
Conclusions

